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(57) ABSTRACT 

Aplaying card delivery shoe is used in the play of the casino 
table card game of baccarat or blackjack or any game Where 
cards are pulled one at a time from the shoe. The apparatus 
comprises a reader or an imager that scans lines bisecting the 
image at spaced intervals. The scanning occurs on playing 
cards in at least the region Where suit and rank symbols are 
provided. The scanner output is a series of voltages that are 
converted to binary information. This binary information is 
compared to stored binary information to determine rank 
and suit. The upper surface of the output end of the shoe 
contains a partial barrier for cards being scanned. The partial 
barrier has an elevated surface and limits a siZe of a pathWay 
so that only one card can be removed at a time. 
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MANUAL DEALING SHOE WITH CARD FEED 
LIMITER 

RELATED APPLICATION DATA 

[0001] This application is a continuation-in-part of pend 
ing U.S. application Ser. No. 11/152,475, ?led Jun. 13, 2005. 
The content of this application is incorporated by reference 
in its entirety. 

BACKGROUND OF THE INVENTION 

[0002] 1. Field of the Invention 

[0003] The present invention relates to the ?eld of gaming, 
the ?led of casino table card gaming, the play of baccarat at 
a casino card table, and the use of equipment for the delivery 
of playing cards. 

[0004] 2. Background of the Art 

[0005] Cards are ordinarily provided to players in casino 
table card games either directly from a deck held in the 
dealer’s hands or With cards removed by the dealer from a 
dealing shoe or dealing rack. The original dealing racks Were 
little more than trays that supported the deck(s) of cards and 
alloWed the dealer to remove the front card (With its back 
facing the table to hide the rank of the card) and deliver it 
to a player. Over the years, both stylistic and functional 
changes have been made to dealing shoes, Which have been 
used for blackjack, poker, baccarat and other casino table 
card games. 

[0006] Us. Pat. No. 6,585,586; 6,582,302; and 6,293,864 
(ROMERO) describe a gaming assembly to play a variation 
of the game of baccarat, the gaming assembly including a 
computer processor assembly, a display assembly and at 
least one user actuatable selector assembly. The computer 
processor assembly is structured to generate a player’s hand 
and a banker’s hand in accordance With rules of baccarat, 
one of those hands being designated the user’s hand. Further, 
the computer processor assembly is structured to determine 
a Winning hand in accordance With the rules of baccarat, 
designating the user as a Winner if the user’s hand is also the 
Winning hand. Additionally, the computer processor assem 
bly is structured to monitor consecutive ones of the user’s 
hands and to indicate a bonus payout to the user in the event 
that consecutive ones of the user’ s hands have a ?nal number 
count equal to a natural nine. 

[0007] Us. Pat. No. 4,667,959 (PFEIFFER) describes a 
card apparatus having a card hopper adapted to hold from 
one to at least 104 cards, a card carousel having slots for 
holding cards, an injector for sequentially loading cards 
from the hopper into the carousel, multiple output ports, 
ejectors for delivering cards from the carousel to any one of 
the multiple output ports, and a control board and sensors, all 
housed in a housing. The apparatus is also capable of 
communicating With selectors Which are adjustable for mak 
ing card selections. The injector has three rollers driven by 
a motor via a Worm gear. A spring loaded lever keeps cards 
in the hopper pressed against the ?rst roller. The ejectors are 
pivotally mounted to the base of the housing beneath the 
carousel and comprise a roller driven by a motor via gears 
and a centripetal clutch. A control board keeps track of the 
identity of cards in each slot, card selections, and the 
carousel position. Cards may be ordinary playing cards or 
other cards With bar codes added for card identi?cation by 
the apparatus. 
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[0008] Us. Pat. No. 4,750,743 (NICOLETTI) describes 
the use of a mechanical card dispensing means to advance 
cards at least part Way out of the shoe. The described 
invention is for a dispenser for playing cards comprising: a 
shoe adapted to contain a plurality of stacked playing cards, 
the playing cards including a leading card and a trailing card; 
the shoe including a back Wall, ?rst and second side Walls, 
a front Wall, a base, and an inclined ?oor extending from the 
back Wall to proximate the front Wall and adapted to support 
the playing cards; the ?oor being inclined doWnWardly from 
the back Wall to the front Wall; the front Wall having an 
opening and otherWise being adapted to conceal the leading 
card; and the front Wall, side Walls, base and ?oor enclosing 
a slot positioned adjacent the ?oor, the slot being siZed to 
permit a playing card to pass through the slot; card advanc 
ing means contacting the trailing card and adapted to urge 
the stacked cards doWn the inclined ?oor; card dispensing 
means positioned proximate the front Wall and adapted to 
dispense a single card at a time, the card dispensing means 
including leading card contact means adapted for rotation 
about an axis parallel to the leading card, Whereby rotation 
of the leading card contact means displaces the leading card 
relative to the card stack and into a predetermined position 
extending out of the shoe from the slot; and an endless belt 
located in the opening in the front Wall for rotating the 
leading card contact means, the endless belt having an 
exterior surface securely engaging the leading card contact 
means and being adapted to be displaced by an operator. 

[0009] US. Pat. No. 5,779,546 (MEISSNER) describes a 
method and apparatus to enable a game to be played based 
upon a plurality of cards. An automated dealing shoe dis 
penses each of the cards and recogniZes each of the cards as 
each of the cards is dispensed. Player stations are also 
included. Each player station enables a player to enter a bet, 
request that a card be dispensed or not dispensed, and to 
convert each bet into a Win or a loss based upon the cards 
that are dispensed by the automated dealing shoe. 

[0010] Us. Pat. No. 5,989,122 (ROBLEJO) relates to an 
apparatus for randomizing and verifying sets of playing 
cards. Also, the invention relates to a process of providing 
such an apparatus; feeding to the apparatus one or more 
cards either after they have been played in a game or from 
an unrandomiZed or unveri?ed set of cards; and manually 
retrieving a veri?ed true set of cards from the apparatus. 
Also, the invention relates to a process of playing in a casino 
setting or simulated casino setting, a card game comprising 
providing such an apparatus, feeding unveri?ed sets of 
playing cards to the apparatus, and recovering veri?ed true 
sets of cards from the apparatus. 

[0011] Us. Pat. No. 5,374,061 (Albrecht) discloses a 
dealing shoe that uses a specially coded deck of cards 
indicating the value and suit of the card or a value related to 
the count of the card. The shoe also determines Whether the 
card belongs to a particular set of cards. A code is sensed on 
the card and sends the detected signal to a processor. The 
processor determines a running count, a betting count, a true 
count or other information related to the pro?tability of a 
particular Wager or particular action, such as an insurance 
bet as Well as an indication of Whether the card belongs to 
the particular set of cards assigned to the table. The counts 
are displayed centrally and/or remotely from the shoe that 
dispenses the cards. The electronics for the system may be 
internally included as part of the shoe or externally included 
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as a separate unit in Which the shoe is secured. The reading 
head is provided on the ?oor of the exit end of the shoe. 

[0012] Us. Pat. Nos. 5,605,334; 6,093,103 and 6,117,012 
(McCREA) disclose apparatus for use in a security system 
for card games. A secure game table system comprises: a 
shoe for holding each card from said at least one deck before 
being dealt by said dealer in said hand, said shoe having a 
detector for reading at least the value and the suit of said 
each card. 

[0013] Us. Pat. No. 6,250,632 (ALBRECHT) describes 
an apparatus and method for sorting cards into a predeter 
mined sequence. One embodiment provides a deck holding 
area in Which cards are held for presenting a card to a 
reading head for reading the characters on the face of the 
card. The apparatus also has a tray having a sequence of slots 
and a card moving mechanism for moving the presented 
card from the deck holding area into one of the slots. The 
tray is connected to a tray positioning mechanism for 
selectively positioning the tray to receive a card in one of the 
slots from the card moving mechanism. A controller is 
connected to the read head, the card moving mechanism, and 
the tray positioning mechanism. The controller controls the 
reading of each of the cards by the read head and identi?es 
the value of each card read, and also controls the card 
moving mechanism to move each of the cards to a slot of the 
tray positioned by the tray positioning mechanism according 
to the predetermined sequence of values. 

[0014] Us. Pat. No. 6,267,648 (JOHNSON) describes a 
collation and/or sorting apparatus for groups of articles that 
is exempli?ed by a sorting and/or shuf?ing device for 
playing cards. The apparatus comprises a sensor (15) to 
identify articles for collation and/or sorting, feeding means 
to feed cards from a stack (11) past the sensor (15) to a 
delivery means (14) adapted to deliver cards individually to 
a preselected one of a storing means (24) in an indexable 
magaZine (20). A microprocessor (16) coupled to the feed 
means (14), delivery means (18), sensor (15) and magaZine 
(20) determines according to a preprogrammed routine 
Whether cards identi?ed by sensor (15) are collated in the 
magaZine (20) as an ordered deck of cards or a randomly 
ordered or “shu?led” deck. 

[0015] Us. Pat. No. 6,403,908 (STARDUST) describes 
an automated method and apparatus for sequencing and/or 
inspecting decks of playing cards. The method and apparatus 
utiliZes pattern recognition technology or other image com 
parison technology to compare one or more images of a card 
With memory containing knoWn good images of a complete 
deck of playing cards to identify each card as it passes 
through the apparatus. Once the card is identi?ed, it is 
temporarily stored in a location corresponding to or identi 
?ed according to its position in a properly sequenced deck 
of playing cards. If a playing card has not been rejected 
based upon improper color of the back of the card, the 
embedded processor then determines the rank and suit 
(position) of the card in a properly sequenced deck of cards, 
using digital image processing to compare the digital images 
obtained from that speci?c playing card against the plurality 
of stored card images Which comprise a complete 52-card 
deck. This step either comprises an application of pattern 
recognition technology or other image comparison technol 
ogy. 

[0016] Us. Pat. No. 6,217,447 (LOFINK) describes a 
method and system for generating displays related to the 
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play of Baccarat. Cards dealt to each of the Banker’s and 
Player’s hands are identi?ed as by scanning and data signals 
are generated. The card identi?cation data signals are pro 
cessed to determine the outcome of the hand. Displays in 
various formats to be used by bettors are created from the 
processed identi?cation signals including the cards of the 
hand played, historical records of outcomes and the like. The 
display can also shoW bettors expected outcomes and his 
torical bests. Bettors can refer to the display in making 
betting decisions. 

[0017] Us. Pat. No. 6,582,301; 6,299,536; 6,039,650; and 
5,722,893 (HILL) describes a dealing shoe that has a card 
scanner that scans indicia on a playing card as the card 
moves along and out of a chute by manual direction by the 
dealer. The scanner can be one of several different types of 
devices that Will sense each card as it is moved doWnWardly 
and out of the shoe. A feed forWard neural-netWork is 
trained, using error back-propagation to recogniZe all pos 
sible card suits and card values sensed by the scanner. 

[0018] Us. Pat. No. 6,126,166 (LORSON) describes a 
system for monitoring play of a card game betWeen a dealer 
and one or more players at a playing table, comprising: (a) 
a card-dispensing shoe comprising one or more active 
card-recognition sensors positioned to generate signals cor 
responding to transitions betWeen substantially light back 
ground and dark pip areas as standard playing cards are 
dispensed from the card-dispensing shoe, Without generating 
a bit-mapped image of each dispensed standard playing 
card; and (b) a signal processing subsystem. 

[0019] Us. Pat. No. 5,941,769 (ORDER) describes a 
device for professional use in table games of chance With 
playing cards and gaming chips Oettons), in particular the 
game of “Black Jack.” An automatically Working apparatus 
is provided Which Will register and evaluate all phases of the 
run of the game automatically. This is achieved by a card 
shoe With an integrated device for recognition of the value 
of the draWn cards using an optical recognition device and 
mirroring into a CCD-image converter. 

[0020] Us. Pat. No. 6,460,848 (SOLTYS)iMindPlay 
LLC U.S. Patent describes a system that automatically 
monitors playing and Wagering of a game, including the 
gaming habits of players and the performance of employees. 
A card deck reader automatically reads a symbol from each 
card in a deck of cards before a ?rst one of the cards is 
removed. The symbol identi?es a respective rank and suit of 
the card. There are numerous other patents assigned to 
MindPlay LLC, including at this time U.S. Pat. Nos. 6,712, 
696; 6,688,979; 6,685,568; 6,663,490; 6,652,379; 6,638, 
161; 6,595,857; 6,579,181; 6,579,180; 6,533,662; 6,533, 
276; 6,530,837; 6,530,836; 6,527,271; 6,520,857; 6,517, 
436; and 6,517,435. 

[0021] WO 00/51076 and Us. Pat. No. 6,629,894 (PUR 
TON) disclose a card inspection device that includes a ?rst 
loading area adapted to receive one or more decks of playing 
cards. A drive roller is located adjacent the loading area and 
positioned to impinge on a card if a card Were present in the 
loading area. The loading area has an exit through Which 
cards are urged, one at a time, by a feed roller. A transport 
path extends from the loading area exit to a card accumu 
lation area. The transport path is further de?ned by tWo pairs 
of transport rollers, one roller of each pair above the 
transport path and one roller of each pair beloW the transport 
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path. A camera is located between the tWo pairs of transport 
rollers, and a processor governs the operation of a digital 
camera and the rollers. A printer produces a record of the 
device’s operation based on an output of the processor, and 
a portion of the transport path is illuminated by one or more 
blue LEDs. 

[0022] Existing card recognition technology used in card 
handling equipment tends to be bulky and expensive. Cur 
rent systems require excessive amounts of computing poWer 
and yet these systems shoW signi?cant problems in the 
consistency of card reading capability. Signi?cant comput 
ing poWer in knoWn systems resides outside of the shoe. 

[0023] Each of the references identi?ed in the Background 
of the Art and the remainder of the speci?cation are incor 
porated herein by reference in their entirety as part of the 
enabling disclosure for such elements as apparatus, methods, 
hardWare and softWare. 

BRIEF DESCRIPTION OF THE INVENTION 

[0024] An improved system for obtaining information on 
the rank and suit of cards from standard symbols on playing 
cards focuses on using: 

[0025] l) a simple shoe design or a mechaniZed shoe 
design; 

[0026] 2) small spaced line scans; 

[0027] 3) a position sensor to trigger a line scan; 

[0028] 4) binary data sets; 

[0029] 5) generating a series of binary values from the 
scanner output so that more sophisticated shading or 
optical density readings are unnecessary; 

[0030] 6) simple template matching Without image 
extraction; 

[0031] 7) complex data analysis techniques; 

[0032] 8) a novel card feed limiting device to prevent 
more than one card from passing over the card reading 
system at one time; and 

[0033] 9) a monochromatic light source for the imager. 

[0034] One preferred construction embodying these obj ec 
tives uses a contact image sensor (CIS) module incorporated 
into a card dealing shoe. The CIS module is used to output 
acquired signal data from the sensor as a vector, and 
hardWare (such as ASIC or preferably an FPGA) compares 
the acquired signal data to stored signal data in order to 
determine rank and suit information. This is done by com 
paring the acquired vector data (or a signal vector) With 
knoWn (high quality) vectors, and the knoWn vector With the 
highest correlation to the signal vector identi?es suit and 
rank and this data is then sent to a data storage medium or 
a processor. 

[0035] The proposed device can also be used as a stand 
alone image reading device for playing cards and it can 
replace camera/imaging/processor systems presently used in 
mechaniZed card delivery shoes, in discard racks, in deck 
veri?cation devices, on card tables, in card sorters and in 
shu?lers With card reading capacity. 

[0036] Additional features proposed by the inventors 
enable reading of card images even When the cards are 
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slightly misaligned or the print on the card is not in the 
expected location. This is accomplished by using column 
sums of selected indices of signals, and extracting the 
location of symbols on the cards as they move over the CIS 
sensor. 

[0037] An optical position sensor is provided on the CIS 
module carrying the CIS sensor to perform tWo distinct 
functions: 1) sense the distance that the card moves; and 2) 
sense the presence (or absence) of a card. The sensor 
continuously provides signal output to the FPGA regarding 
changes in the card’s position. Communication in one 
example of the invention is through a digital I/O port. 

[0038] The CIS sensor in one form of the invention is 
l-dimensional line sensor and can be triggered to read a line 
When the card moves at least a predetermined distance or at 
a time interval When the card is moving. Alternatively, When 
the card reading system is incorporated into a mechanized 
shoe, the line sensor senses cards When the card is stationary. 
Stationary reading typically requires a card moving mecha 
nism. 

[0039] The line scan information can be provided as a 
string of binary numbers corresponding to the various volt 
ages output in response to scanning each segment of the 
scanned line, as opposed to providing detailed image data on 
the line. For example, a line scan can provide voltage output 
that can be classi?ed as having a gray scale values betWeen 
0 (White) and 255 (black) or any other linear or exponential 
scale. Each line Would be represented by a single value 
betWeen 0 and 255, for example. This information is con 
verted to binary values either before or after delivery to the 
FPGA. For example, a voltage corresponding to a White 
value of 10 is converted to a Zero, and a black value of 180 
is converted into a value of l. Vectors (multiple line scan 
values) taken from a single card are correlated With knoWn 
scan line vectors through the hardWare (e. g., ASIC or FPGA) 
and the closest correlation results in identi?cation of the suit 
and rank of the card. 

[0040] The use of a physical device or component on an 
interior surface of the exit port of the delivery shoe assists 
in limiting the number of cards that can be pulled at one time 
from the shoe. For example, a card dealing shoe is provided 
With a declining card support surface and tWo opposing side 
Walls for retaining a group of pre-shul?ed cards. The dealing 
shoe has an exit end With an opening for the manual removal 
of individual cards. Located proximate the exit end of the 
shoe is a CIS sensor and associated position sensor. Each 
card is individually scanned as the card is removed manually 
from the shoe. A preferred physical device is a card feed 
limiter. The card feed limiter is provided to assure that only 
a single card exits the shoe at one time, and that the printed 
material on the card comes into close proximity to the CIS 
sensor, and preferably into contact With the CIS sensor, 
facilitating the scanning of the card markings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0041] FIG. 1 is a perspective vieW of an example of a 
shoe that includes a CIS scanner and card feed limiter. 

[0042] FIG. 2 is a side elevational vieW of the shoe. 

[0043] FIG. 3 is a top plan vieW of the simple shoe, 
shoWing the location of the CIS scanner proximate a card 
removal end of the shoe. 
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[0044] FIG. 4 is a side cross-sectional vieW taken along 
line A-A as shown in FIG. 2. 

[0045] FIG. 5 is an expanded vieW of the card removal 
end, With an upper cover removed. 

[0046] FIG. 6 is an expanded vieW of the card removal 
end of the shoe, as shoWn in FIG. 4. FIG. 7 shoWs a cutaway 
vieW of the side of a mechanized dealing shoe according to 
the invention. 

[0047] FIG. 8 shoWs a schematic section of the dealing 
shoe having alternate card reading and buffer areas. 

[0048] FIG. 9 shoWs a top cutaWay vieW of one embodi 
ment of a dealing shoe of FIG. 7 according to the present 
invention. 

[0049] FIGS. 10A-D shoW various vieWs of the interior 
face of an exit plate having a card limiter attached thereto. 

[0050] FIG. 11 shoWs a schematic vieW of an exemplary 
card identi?cation module. 

[0051] 
scanned. 

FIG. 12 shoWs a schematic diagram of a card being 

[0052] FIG. 13 is a schematic diagram illustrating 
unmatched areas of shapes. 

[0053] FIG. 14 is a schematic diagram of a card identi 
?cation module of a dealing shoe of the present invention. 

DETAILED DESCRIPTION OF THE 
INVENTION 

[0054] The present invention is a novel apparatus for 
delivering cards to a card game. Although the card handling 
device can take on a number of forms useful for shu?ling, 
card veri?cation, card delivery and/or card storage, one 
preferred form of the invention is a dealing shoe incorpo 
rating a novel card reading system. 

EXAMPLE 1 

[0055] In a ?rst example of the invention, a dealing shoe 
such as the one illustrated in FIG. 1 is provided. The dealing 
shoe 300 has a generally rectangular shape and is sloped 
from the rear 301 to the front 302. The shoe can be 
constructed of a rigid plastic or other durable material. Cards 
are shu?led prior to insertion into the shoe. Cards may be 
inserted from above, and are manually removed by pressing 
doWnWardly on an outer surface of a card through an 
inverted U-shaped opening 304 in the front end 302. 

[0056] On a near side 306 of the shoe is an outWardly 
protruding control panel 308 that contains a plurality of 
buttons 310 and a display 312. This control panel 308 is 
useful for a dealer Who Would use the equipment to deliver 
cards to a casino-style card game. The display in one 
example of the invention is a LED display and displays a 
variety of information to the dealer, such as banker and 
player hand composition, game outcome, jam detection, cut 
card presence, the presence of a card from an unauthorized 
deck, the presence of a card from an unauthoriZed casino, a 
marked card, and the like. 

[0057] An upper surface of the shoe contains additional 
controls 314. The controls 314 may additionally be backlit 
to convey additional information to the dealer. The shoe also 
contains a lid 316 Which covers the cards once the cards are 
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placed in the shoe. FIG. 2 is a side elevational vieW of the 
shoe, shoWing the same features in more detail. The cover 
318 in this embodiment is removable such that neWly 
shu?led cards may be inserted from above and or removed. 
In other embodiments of the invention, a rigid cover is 
provided and cards are loaded from a side of the shoe 
opposite the exit end. 

[0058] FIG. 3 is a top plan vieW of an example of a 
dealing shoe of the present invention. The front end is 
comprised of a top plate 320 bearing the inverted U-shaped 
opening 304, as is typical of a conventional dealing shoe. 
The plate 320 slopes doWnWardly and is substantially par 
allel at a loWer end to a loWer base plate 322 at the card exit 
324. A CIS line sensor 326 is positioned Within the base plate 
322 perpendicular to a direction of travel 328 of the card 
exiting the shoe. 

[0059] FIG. 4 is a side cross-sectional vieW of an exem 
plary shoe, taken along line A-A as shoWn in FIG. 3. The 
shoe 300 has a declining card support surface 330 for 
supporting a plurality of cards, positioned in a stacked 
relationship With long edges in contact With the card support 
surface 330. A movable sliding block 332 travels along a 
path shoWn as arroW 334 Within the shoe. The sliding block 
332 is positioned betWeen the cards and a rear Wall of the 
shoe, and functions to force the cards toWards the exit 
opening. A rotatable Wheel 336 reduces frictional contact 
betWeen the block 332 and the declining surface 330, 
alloWing the Weight of the block to urge the cards present 
(not shoWn) to press against an inside surface of the front 
plate 320. A card stop 338 prevents cards being urged 
upWardly along the inside surface of front plate 320. 

[0060] Support plate 322 serves a number of functions. 
Near the front end 302 of the machine, the support plate 322 
houses the card sensing devices 340 and associated circuitry, 
as Will be discussed in more detail beloW, and a game control 
board 342. 

[0061] A top plan vieW of the front end of support plate 
322 (With the cover 320 removed) is shoWn in FIG. 5. 
Support plate 322 has a longitudinal recess containing 
contact image sensor 326. A position sensor 346 is also 
provided in the support plate spaced slightly from the 
contact image sensor. A leading edge of a card being 
removed Will pass over position sensor 346 before that same 
leading edge reaches CIS sensor 326. When this sensor 346 
senses that a card is present, and that the card has advanced 
a de?ned amount, the CIS sensor is triggered to scan the 
card. Additionally, a shoe empty sensor 348 is provided in 
the support plate 322 to sense When the shoe is empty. A 
signal may be generated by the shoe empty sensor that 
causes the internal processor to display an “empty shoe” 
signal on the dealing shoe display. 

[0062] An expanded vieW of the front end 332 of the shoe 
along line A-A from FIG. 3 is shoWn in FIG. 6. As shoWn 
in this Figure, all of the sensing elements are contained 
Within area 340. A CIS sensing module 350 is located Within 
a recess in support plate 322, as Well as the position sensor 
346 With associated diode 352. The position sensor 346 is in 
communication With associated position sensing circuit 
board 356. 

[0063] One aspect of this example of the invention is that 
a card feed limiter 354 is positioned beneath the upper plate 
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320, near the exit end 302 of the shoe. The function of the 
feed limiter 354 is to prevent more than one card from 
exiting the shoe at a time, and to bring the card into close 
proximity to the CIS sensing array 350 such that the accu 
racy of the data acquired from the scan is maximized. Since 
the CIS (contact image sensor) typically needs to be in 
contact With the surface being scanned, the card face must 
either contact or nearly contact the sensor during scanning. 
In one example of the invention, the card feed limiter 354 
narroWs the gap in Which cards pass to a thickness of slightly 
greater than the thickness of the card, but is less than the 
thickness of tWo cards. In another form of the invention, the 
card feed limiter 354 can be adjusted in a direction repre 
sented by arroW 358 in order to account for di?ferent card 
thicknesses. A typical card thickness (paper cards) is 
betWeen about approximately 0.010 and 0.040 inches, and 
an appropriate gap Width Would be approximately 0.005 
inch greater than the thickness of the card . . . 

[0064] In another form of the invention, a mechaniZed 
shoe is provided for use in the play of certain casino table 
games, especially blackjack (or TWenty-One). The mecha 
niZed shoe provides a variety of functions Without greatly 
increasing the space on the casino table top used by the 
non-mechanized dealing shoe described above. The shoe 
provides cards securely to a delivery area and can read the 
cards in one or more various positions Within the shoe, 
including, but not exclusively a) as they are WithdraWn, b) 
before they are actually nested in the card delivery area, or 
c) When they are ?rst nested in the card delivery area. A CIS 
sensing module Would preferably be located near an exit end 
36 of the shoe to read cards as they are manually removed, 
but can be located in other areas Within the shoe. Speci? 
cally, a CIS sensor can be used to read cards in a stationary 
position Within the shoe. 

[0065] Collected card reading information is either stored 
and processed locally or transferred to a central computer for 
storage and/or evaluation. The cards may be, but are not 
required to be mechanically transferred from a point of entry 
into the dealing shoe to the card delivery area, With a bulfer 
area in the path Where at least some cards are actually held 
for a period of time. With the improved methodology of 
reading provided in the present technology, advantages are 
provided even in completely manually delivered shoes With 
the reading technology described herein. In the mechani 
cally driven mode, the cards are preferably read before they 
are delivered into the card delivery area, such as at point 37 
in FIG. 7. 

[0066] One aspect of technology that is bene?cial to all 
card reading systems that is not knoWn to have been pro 
vided before is the use of spaced line scans. Previous 
systems that read conventional playing cards Without special 
markings or machine readable codes thereon have basically 
taken full images of the rank and suit indicia (e.g., 2, 3, 4, 
5, 6, 7, 8, 9, 10,], Q, K orAand Q, <7, <> or =21, respectively), 
and the entire image Was compared to prerecorded or stored 
images to determine the rank and suit. This required sig 
ni?cant data carrying and more computing poWer than 
should have been needed, and also could alloW for little 
tolerance in the comparison of images. As is described 
herein, only spaced line scans need be used in detecting suit 
and rank from scanning of the normal suit and rank indica 
tors on playing cards. Multiple Well positioned line scans on 
the suit symbols can absolutely distinguish among the four 
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suits, and multiple Well-positioned symbols can also distin 
guish among all 13 of the rank symbols. It is therefore 
feasible to provide an accurate reading of suit and rank 
symbols With line scans, rather than scanning the entire suit 
symbol and the entire rank symbol. Although just a feW line 
scans per symbol can theoretically provide an accurate 
identi?cation of suit and rank, greater numbers of spaced 
line scans (for example, betWeen 2 and 10) are used in 
practice to insure the accuracy of the rank and suit identi 
?cation. 

[0067] Spaced line scan data may be compared With stored 
data of lines scans of knoWn suit and rank symbols. Alter 
natively, the spaced line scans may actually be used to 
provide signals indicative of the properties or attributes of 
the individual line scans. The signals from the scans may be 
used by either a hardWare component such as a data trans 
former (e.g., ASIC or FPGA) to transform the signal to data 
or by a processor to process the signal into useful informa 
tion or data. An ASIC is Application-Speci?c Integrated 
Circuit, a chip designed for a particular application (as 
opposed to the integrated circuits that control functions such 
as RAM in a PC). ASIC circuits are very costly to produce 
and are appropriate only for large scale production. One 
advantage of using a FPGA’s is that they are built by 
connecting existing circuit building blocks in neW Ways. 
Since the building blocks already exist in a library, it is much 
easier to produce a neW FPGA than it is to design a neW chip 
from scratch. 

[0068] FPGAs are ?eld programmable gated arrays, Which 
are a type of logic chip that can be con?gured for a speci?c 
application. An FPGA is similar to a programmable logic 
device (PLD), but Whereas PLDs are generally limited to 
hundreds of gates, FPGAs support thousands of gates. They 
are especially popular for prototyping integrated circuit 
designs. Once the design is set, hardWired ASIC chips are 
produced to replace the FPGA’s for faster performance. 

[0069] The data fed into the hardWare component is 
received directly from the CIS scanner. The folloWing is an 
explanation of hoW the signal is conditioned in the hardWare 
component. 

[0070] The output of the scan is voltage. The voltage 
relates to the intensity of the light re?ected from the 
scanned, illuminated image. Within one line scan, multiple 
voltages Will be outputted, depending on the light intensity 
in each of a number of discrete scanned areas. One area 
typically is approximately 7 pixels in length. The various 
voltages (vs. Y distance along the line scan) are converted 
into binary values. 

[0071] Looking at the four suit symbols (and scanning the 
symbols along lines spaced in the X direction, extending 
from the top to the bottom of the image or in the Y direction 
in this example) certain attributes can be produced only by 
individual symbols or subgroups of the folloWing symbols: 
Q v o 4: 

[0072] The spade and club can provide attributes of dense 
markings in the X direction approximately Z/3 from the top 
of the scan, extending across the entire Width of the char 
acter. Only the heart has dense markings across the top edge. 
Only the diamond has a maximum Width about 50% of the 
distance from the top of the character. The heart and dia 
mond have the least density at a loWer most edge of each 




















